Background: This study aimed to evaluate the factors that influence breastfeeding throughout the hospital stay, including prenatal preparation, early skin-to-skin contact directly after delivery, rooming-in, feeding before the first breastfeed, time to first breastfeed, and postpartum support. This study also aimed to verify whether these factors were significant after adjusting for the mother's characteristics, the newborn's characteristics, and the delivery characteristics. Methods: A retrospective survey was used to collect the data. Factors that influenced breastfeeding throughout the hospital stay, and differences between the types of newborns were analyzed. Results: Among twins, a higher likelihood of breastfeeding throughout the hospital stay was associated with not feeding before the first breastfeeding and an earlier start time for the first breastfeeding. Among singletons, a higher likelihood of breastfeeding throughout the hospital stay was associated with early skin-to-skin contact, no other feeding before the first breastfeed, and an earlier commencement of the first breastfeed. Conclusions: Effort should encourage early breastfeeding, without restriction, to improve the breastfeeding rate among mothers of twins. Moreover, an individualized approach that addresses the factors that influence breastfeeding for each type of newborn may help improve the corresponding rates of breastfeeding throughout the hospital stay.
Background
The frequency of multiple births is gradually increasing worldwide [1, 2] , and this increase may be related to the number of mothers who conceive after the age of 30 years, as well as the spread of various fertility treatments [3] . For example, the proportion of twins in the US has increased every year since 1990. In Korea, the proportion of new mothers who are > 35 years old has increased from 2.1% in 1985 to 8.5% in 2003 [4] and to 21 .6% in 2012 [5] . Similarly, the proportion of multiple births among Korean mothers of childbearing age has increased from 1.5% in 1998 to 2.7% in 2010 [6] .
Although the World Health Organization and United Nations International Children's Fund suggest that a mother's milk is sufficient for feeding multiple babies [7] , many mothers experience difficulties in the clinical setting and with early breastfeeding [8, 9] . Furthermore, the breastfeeding rate for twins is lower than that for singleton babies [8, 10] . The Japanese rates of exclusive breastfeeding were 42.2% at one month and 38% at three months after delivery in 2005 [11, 12] . However, the Korean rates of exclusive breastfeeding were 65.6% at one month and 57% at three months after delivery in 2009 [13] . Among mothers who wanted to breastfeed but did not practice breastfeeding, 60.1% reported the lack of opportunity to breastfeed during their post birth hospitalization [14] .
It is recommended that breastfeeding be initiated within 30-60 minutes after birth to promote successful breastfeeding [7] . Thus, the initial feeding should occur immediately after birth while the infant is awake, alert, and ready to suckle. Catecholamines are rapidly secreted by the newborns during the first two hours after birth [15] , and the early initiation of breastfeeding after birth will help the baby imprint on the mother's milk.
Newborns exhibit an imprint phenomenon whereby they remember the taste, smell, and feel associated with breastfeeding, and it is recommended that babies should only be fed mother's milk directly from the breast [7] . However, the in-hospital use of supplementary bottles and teats may increase the infant's preexisting breastfeeding difficulty and magnify the mother's perception of that difficulty [16] . Bottle feeding can also create a serious obstacle for breastfeeding, as it can reduce the mother's milk supply. Some researchers believe it may also cause nipple confusion in the newborn, as they may become used to the bottle teat and may exhibit confusion when attempting to feed at the breast [17] . Thus, keeping the mother and infant(s) together ("rooming-in") at all times help improve breastfeeding success [18] . An abundance of readily available premixed formula bottles may encourage healthcare providers to recommend their use, although this approach is not in the best interest of breastfeeding women and their babies.
A mother's decision to breastfeed her baby is usually made before or during the pregnancy, and mothers who make the decision before pregnancy are more likely to sustain breastfeeding. Therefore, an effort made during the early antenatal period to include fathers in supporting the breastfeeding process [19] . Breastfeeding mothers require guidance, education, and support during the immediate postpartum period and during the first few weeks while they establish breastfeeding. Unfortunately, the efforts of healthcare providers to support breastfeeding can be undermined by a variety of factors, including hospital practice, the maternity setting, and social barriers [20] . Mothers who deliver multiple babies often experience difficulty with the initiation of breastfeeding during their hospitalization, and appropriate interventions and support are needed [21] . Furthermore, the birth of twin babies is physically and mentally demanding compared to a singleton birth, and is associated with numerous obstacles to breastfeeding [22] . Thus, systematic support and education by healthcare professionals will ensure that the mother has initiated breastfeeding and an adequate milk production [23] , and it would be useful to identify factors that influence early breastfeeding of twins throughout the mother's hospitalization.
Nipple confusion describes a neonate's difficulty, after exposure to a bottle teat, in achieving the correct oral configuration, latching technique, and suckling pattern that are necessary to extract milk from the breast. This phenomenon typically occurs when an artificial teat is introduced before the successful establishment of breastfeeding. It is especially likely to occur when sucking the bottle teat results in a more rapid flow of fluid, compared to the flow of breast milk from the mother's breast [24] . In addition, sore nipples can limit the time breastfeeding, although this complication is most frequently caused by incorrect latching or positioning, rather than the act of breastfeeding multiples [25] . Avoiding the use of artificial teats for breastfed newborns is an integral component of the World Health Organization/UNICEF Baby Friendly Hospital Initiative, which is a global campaign that aims to remove obstacles to breastfeeding that a woman may encounter in a hospital [8] . Early breastfeeding promotes lactogenesis II a few days after birth, which is when the mother's milk supply changes from a small volume of colostrum to larger volumes of mature milk [26] .
Although previous studies have examined breastfeeding throughout the hospital stay for singletons, only a small number of studies have examined breastfeeding throughout the hospital stay for twins [8, 10] . Moreover, the frequency of multiple births is increasing in Korea. Therefore, the present study examined cases from a Korean hospital and evaluated various factors that influenced breastfeeding throughout the hospital stay among mothers of singletons and twins.
Hypothesis
Breastfeeding among mothers of singletons and twins throughout the postpartum hospital stay is influenced by prenatal preparation, early skin-to-skin contact after delivery, first feeding factors (feeding before the first breastfeeding and time to first breastfeeding), roomingin, and breastfeeding support.
Methods

Study Design
This retrospective comparative study carried out at the Seoul National University Hospital, included mothers who gave birth and breastfed their babies (singletons or twins) for approximately three days after a vaginal birth and approximately one week after a Cesarean section. Mothers who could not continue to breastfeed for medical reasons were excluded. In addition, mothers with three or more surviving babies and babies with a low birth weight (<1.5 kg) were excluded. The comparative component of the study compared the factors that influenced early breastfeeding of singletons and twins.
A survey of mothers who gave birth at the Seoul National University Hospital in 2011 was used to check the breastfeeding rate among women who breastfed throughout the hospital stay. Using that rate, with a power of 80% and a significance level of 5%, the required sample size for hypothesis testing was 208 women and their babies (104 cases for each group). However, I included all mothers who responded for this study, and I assumed that mothers with twins would participate in the survey, because they were likely to receive antepartum/intrapartum/ postpartum therapy and breastfeeding instruction during their hospitalization and they likely intended to visit outpatient clinics after their hospitalization. Thus, selection bias may be present, although I do not believe that it significantly influenced the findings.
Data collection
The study sample was deemed adequate for the analyses, and each mother was contacted by phone at least three times in an attempt to achieve a high response rate. However, the relatively low response rate was primarily related to personal circumstances, such as baby care, work, and concerns regarding privacy issues. Data from the non-responders were not available, and it was not possible to compare the mothers who did and did not respond to the survey.
Medical record audit
Using the mothers' serial numbers, data were retrieved from their electronic medical records, and data regarding breastfeeding and supplementary feeding during the hospitalization were obtained using a data collection form. In cases with twins, the first-born newborn was selected for analysis. Furthermore, 10 mothers were excluded because they could not continue to breastfeed for medical reasons, or because the hospital records did not provide complete data regarding breastfeeding. Therefore, 366 mothers were included in the final analyses (241 mothers of singletons and 125 mothers of twins).
Data measures
The present study evaluated various factors that influenced breastfeeding throughout the hospital stay of singletons and twins, such as prenatal preparation, early skin-to-skin contact directly after delivery, rooming-in, feeding before the first breastfeeding, time to first breastfeeding, and postpartum support [15] .
'Breastfeeding throughout the hospital stay' was defined as Stages I-II from the World Health Organization's five stages of infant nutritional classification [27] , which address breastfeeding frequency, daily intake, and supplemental feeding (sugar water or infant formula) throughout the hospital stay. 'Early skin-to-skin contact' was defined as the placing of the naked baby prone on the mother's bare chest within 30 minutes after delivery, and 'the first breastfeeding' was defined as the baby suckling directly at the breast for the first time after birth [15] . 'Feeding before the first breastfeeding' was defined as supplemental feeding (sugar water or infant formula) that was provided to the infant before any breastfeeding [7] .
Statistical analysis
The normality of continuous variables were assessed using a Q-Q plot and the Kolmogorov-Smirnov test. Normally distributed continuous data were reported as mean ± standard deviation, non-normally distributed data were reported as median [minimum, maximum] , and categorical data were reported as number and frequency. The comparisons between the groups that did and did not practice breastfeeding was performed using the independent t-test or Mann-Whitney U test for continuous data, and using the χ 2 -test or Fisher's exact test for non-continuous data. A multivariable logistic regression model was used to evaluate the independent relationships between the factors and breastfeeding throughout the hospital stay. Factors with a p-value of ≤ 0.2 from Tables 1, 2 and 3 were selected as the control variables for the multivariable model. The non-modifiable factors that could influence breastfeeding practice [28] were defined as the mother's age, residential area, occupation, education, gestational period, parity, delivery mode, type of anesthesia, newborn's sex, weight at birth, Apgar score (after 5 minutes), and health status. The modifiable factors were early skin-to-skin contact, rooming-in, feeding before the first breastfeeding, time to first breast milk feeding after birth, prenatal preparation, husband's support, and other family members' support [15, 29] . Although rooting reflex and sucking reflex were significant factors in Table 2 , they were not included as control variables in the multivariable model because the sample size was too small and because they exhibited collinearity with Apgar score and health status. Thus, including these factors as control variables would not change the adjusted odds ratios (ORs).
The 0.2 level of significance to select control variables was based on the statistical perspective, as univariate analyses for selecting control variables might fail to identify important variables at the conventional level (0.05). Thus, it is advisable to set the significance level much higher than the conventional levels (i.e. ≥ 0.2) [30] . All statistical analyses performed used SAS software (version 9.2).
Ethical considerations
This study was approved by the institutional review board of the Seoul National University College of Medicine and Seoul National University Hospital (H-1306-095-499). All participants provided their informed consent to participate in the phone survey portion of the study and for their responses to be recorded.
Results
The mothers', newborns', and delivery characteristics, as well as the factors influencing breastfeeding throughout the hospital stay, are summarized in Tables 1, 2, Table 3 and 4. The overall rate of breastfeeding throughout the hospital stay was 43.7% (38.4% for twins and 46.5% for singletons), which was not significantly different from the rate of 47.1% for all newborns who were born during 2008 at the Seoul National University Hospital. The average age of the mothers was 31 years (range: 20-42 years). Most participants lived in Seoul (89.3%), were housewives (57.6%), and had graduated college (72.2%). Smaller proportions of the mothers had completed graduate school (13.9%) or high school (13.9%) ( Table 1 ). The proportions of the newborns' birth order were 66% for the first delivery, 25.4% for the second delivery, and 8.6% for the third or greater delivery. Twins had an average weight of 2.58 ± 0.37 kg, and singletons had a larger average weight of 3.19 ± 0.49 kg.
The gestational period was 38-39 weeks for 45.8% of the newborns and 36-37 weeks for 26.7% of the newborns. Approximately 71.2% of the twins had a gestational period of ≤37 weeks, compared to approximately 18.7% of the singletons ( Table 2) .
The twins exhibited frequencies of 64% for vaginal delivery and 36% for Cesarean section, compared to 71% and 29%, respectively, among singleton births. Among singletons, the rate of breastfeeding throughout the hospital stay rate was 47% for vaginal delivery and 44% for Cesarean section, while the rates among twins were 40% and 36%, respectively. The delivery mode was not significantly associated with breastfeeding throughout the hospital stay among singletons or twins (both, p > 0.5). However, a vaginal delivery was associated with a 3-4% higher breastfeeding rate (vs. Cesarean section) among both singletons and twins, although the differences were not statistically significant (both, p > 0.5) ( Table 3) .
The rate of rooming-in was 83.2%. Early skin-to-skin contact was documented in 79.1% of the cases, and began at an average of nine minutes after birth (range: 1 to 29 minutes). The incidence of feeding before the first breastfeeding was 36.1%, (Table 4) .
After adjusting for the variables that were expected to influence breastfeeding, twins who were not fed before the first breastfeeding exhibited an increased likelihood of breastfeeding throughout the hospital stay (OR 7.684, 95% confidence interval [CI] 2.587, 22.817), compared to twins who received supplemental food (p < 0.001). Each hour delay in the first breastfeeding session for twins was associated with a reduced likelihood of breastfeeding throughout the hospital stay (OR 0.916, 95% CI 0.856, 0.98, p = 0.011), and this relationship was observed for singletons (OR 0.886, 95% CI 0.833, 0.942, p < 0.001). Rooming-in was associated with an increased likelihood of breastfeeding throughout the hospital stay among twins, although this difference was not statistically significant (OR 2.865, 95% CI 0.598, 13.724, Table 5 ).
Discussion
The initiation of early breastfeeding has a significant effect on breastfeeding continuation [17, 31] . Therefore, the present study evaluated factors that influenced breastfeeding throughout the hospital stay among mothers of singleton and twin babies. No feeding before the first breastfeeding was associated with an increased likelihood of breastfeeding throughout the hospital stay, and a delay by each hour in the first breastfeeding session was associated with a lower likelihood of breastfeeding.
The rate of breastfeeding throughout the hospital stay was lower among twins (38.4%), compared to among singletons (46.5%), although the difference was not statistically significant. This result is similar to the findings of a previous study that breastfeeding initiation rates are lower among multiples, compared to among singletons [32] . The present study also found that twins weighed approximately 20% less, compared to singletons, and that twins were more likely to be delivered using a Cesarean section. Twins were much more likely to have a gestational period of ≤ 37 weeks, compared to singletons (71.2% vs. 18.7%). After adjusting for variables that might influence breastfeeding, twins who received early skin-to-skin contact had an increased likelihood of breastfeeding throughout the hospital stay, compared to twins who did not. However, the influence of early skinto-skin contact was larger among singletons, compared to that among twins. This difference is likely related to the anesthesia's effects (used during Cesarean section), lower birth weights, and shorter gestational periods among twins.
As the mother undergoes close observation in the delivery room, her newborn immediately receives eye prophylaxis, vitamin K injections, and a physical examination. However, this can create long periods of motherchild separation that preclude breastfeeding, and infants often receive artificial feeding. In addition, mothers of twins may often allow their babies to be artificially fed, based on concerns regarding an insufficient milk supply. This artificial feeding can lead to nipple confusion, and it is important to educate mothers regarding the importance of breastfeeding soon after their delivery.
In the present study, rooming-in was associated with a higher likelihood (albeit not statistically significant) of breastfeeding throughout the hospital stay among twins. However, mothers can often experience embarrassment regarding the care and breastfeeding of twins, and these mothers need a supportive environment to answer their questions regarding latching and other breastfeeding questions. It would also be useful to establish systems to allow these mothers to relax and recover while supporting their ability to breastfeed their infants. For example, a previous study revealed that most mothers of multiples were unable to cope with prolonged periods of roomingin during the early postpartum period, despite receiving support from family and friends [33] . Thus, a personalized and flexible rooming-in arrangement (in terms of timing and duration) may be useful for promoting breastfeeding throughout the hospital stay among mothers of multiples.
Mothers of twins also experience significant breastfeeding difficulties, and their partner and peers are not effective sources of support [34] . However, the present study did not reveal strong associations between breastfeeding throughout the hospital stay and satisfaction with support from the husband or other family members. This finding may relate to the implementation of a Prenatal preparation was scored using the following scale: 0 = not prepared, 1 = less prepared, 2 = prepared, and 3 = well prepared Satisfaction with husband's support and with other family members' support was scored using the following scale: 1 = very dissatisfied, 2 = dissatisfied, 3 = satisfied, 4 = very satisfied comprehensive breastfeeding support program at the study hospital, which includes personnel education, group education, and a program for breastfeeding supporters. Interestingly, no feeding before the first breastfeeding exhibited a stronger association with breastfeeding throughout the hospital stay among singletons, compared to among twins. In addition, each hour delay in the first breastfeeding session was more strongly associated with a reduced likelihood of breastfeeding throughout the hospital stay among singletons, compared to among twins. Furthermore, early skin-to-skin contact exhibited a stronger association with breastfeeding throughout the hospital stay among singletons, compared to among twins. The findings of this study suggest that singletons exhibited a higher tendency towards achieving the outcome, and that mothers of twins may experience additional and/or different factors that influence their breastfeeding practice. Therefore, twins should receive their mother's milk without supplementation (except for medical reason) after early skin-to-skin contact, and start breastfeeding as early as possible to achieve the desired imprint effects. Moreover, mothers of twins typically experience a lack of time (because of the increased number of breastfeeding sessions) as their primary challenge, rather than an inadequate milk supply. The time-consuming nature of breastfeeding multiples may lead to early breastfeeding cessation [10] , and it may be preferable to feed the infants individually until they have established breastfeeding, although simultaneous breastfeeding is recommended as a time saving approach after the establishment of breastfeeding [35] . Therefore, obtaining advice from healthcare personnel and from experienced mothers of multiples can help improve the breastfeeding experience [36] .
It is also necessary to educate healthcare personnel regarding the importance of breastfeeding and obstacles to breastfeeding [23, 37] . Thus, collaboration among the medical team is necessary to ensure that breastfeeding women receive consistent care and assistance with breastfeeding [20] . Efforts should encourage early breastfeeding, without artificial limits, throughout the hospital stay to improve the breastfeeding rate among mothers of twins.
This study is significant because it investigated factors that influence breastfeeding among mothers of singleton and twin babies throughout their hospital stay. Therefore, this study provides a theoretical basis for interventions to promote effective breastfeeding, and may be useful for designing and implementing breastfeeding education initiatives. Furthermore, this study evaluated the factors that affected breastfeeding among mothers of singletons and twins who received the same care, and the results may be useful for improving nursing practice and education regarding the care for mothers of these types (singleton vs twin) of newborns. The results of the present study provide basic information regarding each type of newborn, suggest direction for policies that aim to improve the breastfeeding rate among the growing number of mothers with multiples, and may ultimately help promote maternal and neonatal health.
However, this study also has several limitations. First, some data were collected retrospectively from hospital records, and the related findings cannot support conclusions regarding the causality of the relationships that were observed. Second, other data were collected with the mothers' recall, and this technique is associated with important sources of error (e.g., recall bias). Third, the analyses did not consider various emotional and psychological factors that may influence breastfeeding rates. Fourth, this study only evaluated women who delivered their babies at a single institution, and it may be difficult to generalize the results to other populations. Finally, given the low response rate of 20%, we cannot rule out serious selection bias and thus cannot generalize these findings beyond the sample studied.
Conclusion
The present study evaluated factors that were expected to influence breastfeeding throughout the hospital stay, and aimed to evaluate whether these factors remained significant after adjusting for the mothers' characteristics, the newborns' characteristics, and the delivery characteristics. No feeding before the first breastfeeding was more strongly associated with breastfeeding throughout the hospital stay among singletons, compared to among twins. In addition, each hour delay in the first breastfeeding session was more strongly associated with a reduced likelihood of breastfeeding throughout the hospital stay among singletons than among twins. Furthermore, early skin-to-skin contact exhibited a stronger association with breastfeeding throughout the hospital stay among singletons than among twins. The findings of the present study suggest that singletons exhibited a higher tendency towards achieving the desired outcome. Thus, mothers of twins may experience additional and/or different factors that influence their breastfeeding practice. Therefore, efforts should encourage early breastfeeding, without artificial limits, throughout the hospital stay to improve the breastfeeding rate among mothers of twins. Moreover, an individualized approach that addresses the factors that influence breastfeeding for each newborn may help improve the corresponding rates of breastfeeding throughout the hospital stay.
Abbreviations OR: Odds ratio; CI: Confidence interval
